The human pharmacokinetics of cefotaxime and its metabolites and the role of renal tubular secretion on their elimination.
The pharmacokinetics of cefotaxime were investigated in human volunteers given constant intravenous infusions, intravenous bolus, and intramuscular doses of the drug. After intravenous dosing, the plasma levels of cefotaxime declined in a biphasic manner with a terminal half-life varying between 0.92 and 1.65 hr. Moreover, the pharmacokinetics were linear up to at least a 2.0 g dose for volume of distribution based on area (23.3-31.3 l), plasma clearance (249-2.88 ml/min), and renal clearance (151-177 ml/min). Renal tubular secretion of intact cefotaxime and each of its metabolites was demonstrated by its interaction with probenecid, although the ratio of drug to metabolites ultimately excreted in urine after probenecid was similar to that seen normally (54 +/- 6, 19 +/- 4, 6.5 +/- 0.7 and 5.5 +/- 0.7% for cefotaxime, DACM, M2, and M3, respectively, when calculated as a percentage of the dose). The observed half-lives of DACM, M2, and M3 were 2.3 +/- 0.4, 2.2 +/- 0.1 and 2.2 hr, respectively. However, when the true half-life of DACM was calculated (0.83 +/- 0.23 hr) it was not only significantly shorter than that observed but also shorter than that for intact cefotaxime. The plasma clearance of DACM (744 +/- 226 ml/min) was much higher than that of cefotaxime while the volume of distribution was of a similar order (56 +/- 24 l). When administered intramuscularly, there was good absorption of cefotaxime from the site of injection (92-94%) giving maximum plasma levels of the drug of between 30 and 35 mg/l at approximately 40 min after dosing. Thereafter, the plasma levels of cefotaxime declined in a monophasic manner with a half-life (1.0-1.2 hr) similar to that of the terminal half-life seen after intravenous administration. Lidocaine had no significant effect on either its absorption or elimination kinetics.